Purpose: To report a series of patients with acute-onset bacterial endophthalmitis caused by culture proven Staphylococcus lugdunensis, and to characterize clinical outcomes and microbiologic susceptibilities of this organism.
Introduction
Acute-onset endophthalmitis is a rare, but potentially devastating disease which can occur as a sequelae of intraocular procedures, trauma or from an endogenous source. Coagulase negative Staphylococci (CNS) are gram positive organisms that represent a common cause of bacterial endophthalmitis and have been isolated in as many as 62% of vitreous samples after cataract surgery or intraocular lens (IOL) exchange. 1, 2 The most frequently isolated CNS species from acute-onset endophthalmitis vitreous biopsy samples are Staphylococcus epidermidis (81.9%) and Staphylococcus lugdunensis (5.9%). 3 Several investigations of patients with endophthalmitis caused by S. lugdunensis have been reported following cataract surgery and intravitreal injections. [4] [5] [6] The current series characterizes the clinical presentation, antibiotic sensitivities, and treatment outcomes of all patients treated for acute-onset endophthalmitis caused by S. lugdunensis.
Findings
A review of all patients with a diagnosis of acute-onset endophthalmitis at the Bascom Palmer Eye Institute Microbiology Department from January 1990 through January 2017 was performed. Patients were included in this study if vitreous and/or aqueous samples taken at the time of diagnosis grew isolates of S. lugdunensis. In total, 7 patients (four men, three women; mean age 55.7 years, median age 68 years) presented with acute-onset endophthalmitis with culture proven S. lugdunensis. One immunocompromised patient with a history of HIV infection presented with a 6-month history of decreased vision, exudative retinal detachment and choroidal lesion with presumptive endogenous endophthalmitis. Pars plana vitrectomy with vitreous and subretinal fluid cultures each yielded S. lugdunensis. This patient was removed from the data analysis as this case was unique compared to the other cases in how the endophthalmitis was acquired. All remaining 6 patients presented with painless loss of vision. Three of the 6 patients had a recent history of cataract surgery with IOL implantation and presented on average 8 days after intraocular surgery. On examination, these patients generally demonstrated significant loss of vision, hypopyon, fibrin in the anterior segment and marked vitreous debris ( Fig. 1 ). One case presented 21 days after an intravitreal injection with significant loss of vision, hypopyon and eye redness. Two of the 6 patients presented on average 2.5 days after an open globe injury with endophthalmitis, cataract, and retinal detachment. All patients received intravitreal vancomycin and ceftriaxone at time of globe repair with vitreous biopsy. Clinical data are summarized in Table 1 .
Final vision was generally good (20/400 or better) in all 6 cases. The visual potential was limited by corneal decompensation due to a dislocated IOL in case 4, and macula off retinal detachment, aphakia and irregular astigmatism in cases 5 and 6. S. lugdunensis was isolated in microbiologic cultures in all six cases ( Table 2 ). In 50% (3/6) of cases, oxacillin resistance was identified with minimal inhibitory concentration (MIC) > 4, and notably two of the oxacillin resistant strains were isolated from vitreous biopsy of eyes undergoing vitrectomy for https://doi.org/10.1016/j.ajoc.2017.12.006 Received 6 June 2017; Received in revised form 17 October 2017; Accepted 19 December 2017 ruptured globe repair. Of the six cases, 83.3% were sensitive to ciprofloxacin with an MIC < 0.5, however one case which was associated with intravitreal injection showed ciprofloxacin resistance with an MIC > 8. Each culture showed sensitivity to levofloxacin and moxifloxacin with MIC values of < 0.25 and 0.25, respectively. All isolates were sensitive to vancomycin with MIC values ranging from < 0.5 to 1.
Discussion
Staphylococcus lugdunensis has been isolated in the past as a cause of skin and soft tissue infections, but has also been implicated in serious life threatening infections such as meningitis, chronic osteomyelitis and endocarditis. 7 In ophthalmic surgery cases, the majority of reported cases of bacterial endophthalmitis from S. lugdunensis are characterized by an insidious onset about 1 week after intraocular surgery with severe, painless vision loss. 5 Acute-onset endophthalmitis was noted with open globe injuries as well. Good visual outcomes can be obtained with prompt recognition and treatment. 2 Acute-onset endophthalmitis caused by S. lugdunensis is usually insidious in onset when associated with prior intraocular surgery. The organisms are generally sensitive to most antibiotics including vancomycin but can be resistant to oxacillin, especially if associated with an open globe injury, and rarely show resistance to ciprofloxacin.
In this review, final visual outcomes were generally good in cases of acute-onset endophthalmitis caused by S. lugdunensis associated with intraocular procedures. The favorable outcomes demonstrated in this investigation are in contrast to results found by previous investigations. Murad-Kejbou and colleagues reported three cases of acute-onset endophthalmitis associated with intravitreal injections for age-related macular degeneration with poor final visual outcomes. 4 These poor visual outcomes may partially be explained by pre-existing ocular disease including advanced glaucoma and advanced macular degeneration limiting the original visual potential of the eye. In a report of five patients with S. lugdunensis associated acute-onset bacterial endophthalmitis after cataract surgery, Chiquet et al. described two patients with good vision after successful medical treatment of endophthalmitis, but also several patients with poor visual outcomes after surgical treatment with pars plana vitrectomy which resulted in retinal detachment. 5 Given the variability in their results, it is possible that the surgical intervention may have impacted the final visual outcome and intravitreal injections of antibiotics alone could have resulted in more favorable outcomes. Similarly, in the current review, patients that underwent only medical interventions had more favorable outcomes than patients who needed surgical intervention.
MIC breakpoints for S. lugdunensis for vancomycin and methicillin are often higher when compared to other coagulase negative Staphylococcus species and are more similar to MIC values of S. aureus. 8 As evident in this series, S. lugdunensis tends to parallel S. aureus infections that originated from the skin; those associated with cataract surgery or intravitreous injections demonstrated overall less antibiotic resistance than when the infectious origin was from an exogenous source, specifically associated with open globe injury. While vancomycin resistance is emerging in certain Staphylococcus species, Fig. 1 . A. External photograph demonstrating diffuse injection and hypopyon. B. B-scan ultrasound with dense vitreous opacities. This patient presented 10 days after cataract surgery in the left eye. After vitreous tap and injection of vancomycin, ceftazidime and dexamethasone the patient's vision improved, but required an additional intravitreal injection of vancomycin two days after initial injection given persistent vitreous inflammation. The patient's final visual acuity was 20/30. 
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